SNF4435Cand D are new immunosuppressants isolated from the culture broth of a strain of Streptomyces spectabilis. Their molecular formulas were determined as C28H31NO6based on the HRFAB-MS analyses. The structures of SNF4435Cand D were elucidated to be novel nitrophenyl pyrones having an intriguing tricyclic ring system and diastereoisomers of each other by spectroscopic analyses including various NMRmeasurements.
SNF4435Cand D are new immunosuppressants isolated from the culture broth of a strain of Streptomyces spectabilis. Their molecular formulas were determined as C28H31NO6based on the HRFAB-MS analyses. The structures of SNF4435Cand D were elucidated to be novel nitrophenyl pyrones having an intriguing tricyclic ring system and diastereoisomers of each other by spectroscopic analyses including various NMRmeasurements.
During our screening of microbial products aiming at new immunosuppressants, SNF4435C and D were discovered in the culture broth of a strain Streptomyces spectabilis originally isolated from a soil sample collected in the main island of Okinawa, Japan. These compounds showed potent immunosuppressive activities in vitro and selectively suppressed B-cell proliferation induced by LPS versus T-cell proliferation induced by Con A. The taxonomy of the producing strain, fermentation, isolation, and biological activities have been described in the preceding paper1\ In this publication, we describe the physico-chemical properties and the structural elucidation ofSNF4435C and D (Fig. 1) .
Results
Structural Elucidation of SNF4435C (1) The physico-chemical properties of 1 are summarized in Table 1 . The IR spectrum indicated the presence ofa ketone conjugated with a double bond at 1695cm"1 and a nitro. group at 1520 and 1350cm"1. The molecular formula was established as C28H31NO6on the basis of HRFAB-MS. The *H and 13C NMRspectral data for 1 are shown in Table 2 . formul a.
The four partial structures (A~D) were deduced from the analyses of HMQC and HMBC spectra and are shown in Fig. 2 . The HMBCcorrelations for 1 are shown in Table   2 .
The proton signals for H-19 and H-18 were indicative of the p-substituted phenyl moiety. Moreover, H-19 and H-18 being relatively shifted down field suggested that a nitro group, having strong inductive effect, attached to C-20. The HMBC correlations from H-16 to C-17 and C-18 showed the unit A. The unit B was determined as a 1,3-cyclohexadiene moiety by the long-range correlations from H-24 to C-10 and C-12, from H-25 to C-12, C-13 and C-14, fromH-26 to C-14, C-15 andC-10, and fromH-10 to C-l1. The unit C was established as a hydrofuran ring by the HMBCcorrelations from H-7/J and H2-9 to C-6, from H-7a to C-9, and from H2-7 to C-8. For the unit D, the long-range correlations were observed from H-21 to C-l, from H-22 to Furthermore, the HMBCcorrelations from H2-7 to C-l6, from H-7/J to C-10, and from H-26 to C-l6 showed that C-8, C-10, C-15, and C-16 formed a four-membered ring. Thus, the total structure of 1 was determined to be as shown in Fig. 1 .
Structural Elucidation of SNF4435D (2)
The molecular formula of 2 was determined as C28H3]NO6 by HRFAB-MS. Most physico-chemical properties of2 were the same as those of 1 and its data are summarized in Table 1 . However, there was significant difference of the optical rotations between 1 and 2.
Furthermore, as shown in Table 3 , the !H and 13C NMR spectra of2 were similar to those of 1. The analyses of2D
NMR spectra showed that the total structure of 2 was the JULY 2001 same as that of 1 (Fig. 1) . All of the protons and the carbons to be assigned are listed in Table 3 .
Relative Stereochemistries of SNF4435C (1) and D (2) Information on the relative structures of 1 and 2 was obtained by NOESY spectra and NOE difference spectroscopic experiments (Fig. 3) moiety. The relative stereochemistry of 1 was determined to be as shown in Fig. 3 . In the case of2, the NOEcorrelations from H-26 to H-10 and H-16 and from H-10 to H-7/J and H-16 showed that all of these protons resided on the same face of the molecule. The relative stereochemisty of 2 around the four-membered ring was very similar to that of 1. As compared with H-21 of 1 (8 3.95), H-21 of2 (S 3.47) was considerably shifted upfleld, suggesting that H-21 was placed in the shielding area of the /^-nitrobenzene.
This result was indirectly supported by the NOEcorrelation between H-6 and H-7/3.
Consequently, the relative stereochemistry of 2 was 551 determined to be that shown in Fig. 3 . SNF4435C(1) and D (2) were indicated to be diastereoisomers of each other. The absolute stereochemistries of 1 and 2 remain unassigned.
Discussion
In this study, SNF4435C (1) and D (2), isolated from the culture broth of a strain Streptomyces spectabilis were determined as novel nitrophenyl pyrones. Although aureothin2) and spectinabilin3^have been known as antibiotics of this class, our structural study revealed that 1 In addition, the inhibitory activity of2 is four fold as potent as that of 1 on the mitogen induced lymphocyte blastogenesis. This fact suggests that the difference in stereochemistries between 1 and 2 affects their biological activities.
The analysis on the structure-activity relationships between these compounds may contribute to the development of newimmunosuppre ssants.
Experimental
UV spectrum was recorded on a Hitachi U-3210 spectrophotometer. IR spectrum was measured on a JASCO IR-8 10 infrared spectrophotometer. FAB-MSwas obtained with a JEOL JMS-AX505WA mass spectrometer. Optical rotation was measured on a JASCO DIP-1000 digital polarimeter. NMRspectrum was recorded on a JEOLJNM-A500 NMRspectrometer.
